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Chitosan films incorporated with 1.5 g/100 g gallic acid showed the strongest 23 antimicrobial activity. It was also found that tensile strength (TS) of chitosan film was 24 significantly increased when incorporating 0.5 g/100 g gallic acid. Inclusion of 0.5 g/100 25 g gallic acid also significantly decreased water vapor permeability (WVP) and oxygen 26 permeability (OP). Microstructure of the films was investigated by Fourier transform 27 infrared spectroscopy (FT-IR) and scanning electron microscopy (SEM) and it was found 28 that gallic acid was dispersed homogenously into the chitosan matrix.
Introduction

35
The interest in the development of edible and biodegradable films for food packaging 36 has recently been steadily increasing due to significant concerns about environmental 37 pollution caused by non-biodegradable packaging materials and consumer demand for 
48
Chitosan is a natural polysaccharide produced by deacetylation of chitin, which is the 49 structural element of the crustacean's shell, insect's cuticle and cell walls of fungi. 50 Chitosan films have been successfully developed and used for packaging foods such as 
Scanning electron microscopy (SEM)
204
The films were cut into small pieces (10 × 10 mm), dried and mounted on aluminum 205 stubs using a double-sided adhesive carbon tape and sputtered with a thin layer of gold.
206
Microstructures of the surface and cross-section of the dried films were observed by a Analysis of variance (ANOVA) was carried out using SPSS software (version 17).
214
When the p-value was less than or equal to 0.05, the results were considered significant. gallic acid scattered in the film crack the inner structure of the film (Fig. 3d and Fig. 4d ). formation of pores. This result can also be verified by Fig. 3d and Fig. 4d, 
